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(54) SURGICAL NAVIGATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surgical 
navigation apparatus which enables easier recognition of 
the position of a target and the entire course planned 
for the target. 

SOLUTION: In an ennbodiment. the surgical navigation 
apparatus for indicating the course of operation herein 
provided has an image input means for taking an image 
of a subject, a three-dimensional position attitude 
measuring means to measure the three-dimensional 
position attitude of at least one of the subject and the 
image input means, a memory means to store the course 
of operation to a target part of the subject from the 
surface thereof and a course image generation means to 
generate a cylindrical course image based on the 
information on the three-dimension position attitude of 
at least one of the subject and the image input device 
measured by the three-dimensional position attitude 
measuring means and the course of operation stored in 
the memory means. The image of the subject taken by 

the image input means is displayed being superimpose on the course image generated by the 
course image generation means. 
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m:^m0,^nx\^^^iy(Dtr^o 

[0 10 6] ^fz. Z<DmMlBB\Z:hl^X. ±12 3 :>^7C 

iiLmmmm\^^k^zj;:'z>xn^ti^ s'ATtittm^mmmm 
{t. mi(Dmm<Dmmtmm\zLx. •fe>itsymi5 6<k 

[0 10 7] :i0mmr^mzi^\^^x. mi\z7jki.rz.mi^ 
m 3 {zVitD-Dxm ^ri^^x^m<D9tim\zm. o M^t e>n 

D ^^f b ^i: t i ^) CD <i: r ^ o 

[0 10 8] ^-dx. ca)mmmm\z^i^x. m^^e 
m^>^xm^^n^mmme^^ib$x^m(Dytm^^& 

[0 10 9] ^fc. :i(Dmmmmz^\.^x. ±mmm^ 

1 3 ±.(DmW^^ s ^CDJ^^^^fr^U f c t o s 1 

6ti. mi(Dm^Mmt.mmz^m\zii^^ibrix^K^. 

[0 110] :ico^^. fifctt^c^Tt^^^^^-T 

[0 111] C:n^><7)JllS^^ff?»JcHe 1 5. ^^IS 

m^^m=7m f c t o s 1 6 m i tc*Lfc:Mfy 

[0112] mi 3(D (a) tC^f ct-^^C, l^^^flsiCDC 

e2 4. $AttaJfAB[5 5 lco>f4M. SI/^S§1 OcDBft 
.'i?.4 3. Hfl.^4 4a)^iS7^^*;ty>?x^7 h^S^tCt5l.^ 
Tttay$nT43 0> liIi ic:^Lfc:Mfy-'>3 >1t$BtB 
1tgB9tC^SST'-5^ 1 0 ^:bT#;^'S»nT(.^^t)<D<h'r 

[0 1 i 3] :!k\z. ^<Dmmw,2 (D'^mw^m\zx^^ 

[0 1 1 4] *^?rT:?-t:y-v3 >^eoibf^4^, 3^^;: 

7t\iLm^^mt\m^^\z^ri. m.^'M\z%^r^m^m^ 

[0 115] mi 3(7) (a) (1, SS§^^5gt-^R«S4 

^(D\'^fSL^m^wim't^tz.^\z7^^ntzmx^^o 
[0 116] w(m^ritz.^'&m9tm(Dm.mmmzn't^ 

4 OcDfMvS4 4. 4 8CO{4B1t$g7&^*:Mfy— >3 > 

It #sieiftgB 9 cfc 0 5 1 ^ tB s n ^ c 

[0 117] R$S4 6(DJM,^tt, ^tt«*^*S«ffloTV^ 
-2>^#SiS§7'-5^4 0(DPJSS<?:)'5^. SgKtCfil^«.s^4 

A\z-^'r^o 

[0118] mm^my¥\ c h e i s . mu^m=in e 
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Hp 1 7, mmmmmipHml 4;*^b^tt^©5feJSIc 

[0 119] :i(Di]y.^mmmc(DXYw-m6 us, «: 

0 ttl ;'-ylM'^Jkc (DXYW-M6 1 tO^j^^ifi^. P3ii4 

6 ©JgEi;^£-5R4 9®^^3-C^6 0 iTiS. 

[0 12 1] S/c, l*:14^*?^^iiloTt^S^^iSgS5^ 
-^4 0 t^^^J^S^cOXY^Fffie 1 tifi^t)ibt£ 
^^i§^\z]t, D:tt«;0^iiffiiS-DTl,i-5>^$igg§v^-5'4 
0«)MSsB©5-^> -t-gW^^.»ViS,^S4 8*iRii4 6©JS 

[0 12 2] RII4 6®j£Mt/d:^n4 9tt, jmiits. 

't6 0*^^]I.^S4 4ST©Sg8tJ;r)»tBStaSifiST'}S 
[0 12 3] mmt.fs.^V]4 9oy'=^mr tm^a 

tmmtti^nA g^t'te o;o>6ii^4 4*TcDsggi 

[0 12 4] r = dx tan (a) 

[0 12 5] P30i4 6®ffi!|ffi®^31l|^tbTiii;5in^ 
B:®4 2(a, /^ffi<t/S-5P34 9$85i-fiJL;t'fia<tR^ 
4 6 ©H.?^ 4 4 t t (c J; 0 IS^i^n^, 

[0 12 6] )Sffi<h;5:5P3 4 9t]S^4 4<>:®PBlfcjaiil 

[0 12 7] ^n<b¥]4iomm±.<Dmm\t'fi^m.-&^ 

[0 1 2 8] -DSD. Rli4 6|^gBfc}Silsn^n4 1 

#^SSx-^ 4 0 ©BgBfriat,5«,^S4 4 i®SEg{|(ci$; i; 

[0 12 9] ^JA«, «*:14gl®5ti^eSi:©;1f^/0«JiS 
3loTti^-«:^S8§7^-^4 0®Sg|5(CjaViyffi^4 4 i: 
®SgliS*«3 OrnmO^-^. R 4 1 ttRKl4 6 ®|*)g|5{c 5 

[0 13 0] ^(D^o\zms&-^ntz^yi>:^^ vmm?^ 

m\zm^nm4: 6 MfcJ^^^Mff JiJ f c t o s 
1 6. iS^^^fr^iJcHe 1 5, J^^iE®f=r^J e H p 1 
7> *^^^^fT?iJpHm 1 4$^^-r-5ritcJ:D. ^ 
1 3±T®f4gx-3'^^^^n, l^:tt^®7fe^^ 

[0 13 1] Sfc. Wa^Enfcr*tt^5fe5g®m#MH|5(C 
-SSffifiM^^,, iXclcii^-^^SSS (^^SiioTli 



[0 13 2] MfC, Agp5 0®fiS2 4co^4M^f$gfc:>- 
^: -Jr— > 3 >«^ieiigB 9 J; 0 §1 # Hi $ n S , 

[0 13 3] itltCJ:oT> IJ:tt^COIi^&g;iif,;^;:{;: 

ii-5^#SS§©x-:J'4 0«i^}S4 4. 4 St, MIC. 
^\^\ii-^ntc:it^zts.^, 

[0134] :iT> 5g,^ 4 4 4 3 i ^ilg^^ggg 

[0 13 5] ^Z.T\ 013® (b) fCS^-rj;3fc^« 

[0136] Z. (Dm-^. EI 1 3 O ( b ) Tf^. Dctt^® 
* ^i^ f -5 J; 5 fC L T I i -5 . 

[0 13 7] :icr% ^-^ 1 3±{cS^$n5iSsgit 

m^mmiz-t^ctt^K. :kizmti-<^m^=^mi2'^iD 

[0 13 8] fiPt. mi 4\Z^rj:viZ. igftiioTVi 
5-^#^E§4 0 ®P)iSO®g|5{ci£l,iJS.';S4 4 <!:, i*:{Cji 
S-^^^S§OSs§^4 3 0f4M$^M^Mff JiJpHml 
4, *«^l^ff^JeHp 1 7. ««^mj«JcHe 1 
5 . ^M^mfr^iJ f . c t o s 1 6 J: D t-^ i 3 ±® 

4 0®M«®aB|5(Cifil,iSg,cS4 4i, ^^^{Cii^-i^^gS 
®Sg,^ 4 3 T-©^a:g^M^<^EP4 5 TJSiii-r-5 CtiZJ: 

[0 13 9] ^-iS'i 3±(cae«,T^^nfcisJ: 
"f^^^^^^J; 0f#e,n^iii^tRii4 6 tcjz^igK^ 

i. ^H:4 5{cJ:^^^|cS5-<#ig8g^<^;;^,^]^J^;=j.-|- 
[0 14 0] 'A\Zs ^o:>?tm(D%2<D^m(Dmm\z^^ 

[0 14 1] >3 >^ffiTfi. JJftWii 

[0 14 2] ^tc. '■k\zm^-<'^m^^^(Dm^i^i3\^ti^ 

[0 14 3] *^«:t-fy-->3>^MTfcm°l 

®*igojg®ti5iti{cfiffiTni^^-rn®rt^S:Rfi 



[0 14 4] mmit. tttt^^, s. 

CO 1 4 5] ^ii, ^(o^m<Dm2(Dmmmm<D^m 
[0 1 4 6 ] 3;*:7cfi:gffaj?g(i*^i£oDjg 

[0 14 7] ^Tz. SK#tLTffiili-r.5R4 lODic* 

[0 14 8] CICO^^, lffl|fe^4<@(C|g 
^-r-Sct. H«I4 6®]I^S4 4<ti£®t/j:SP5 4 goDpf, 
'L^6 0 i©Sggt:*t4 OmmTafetlfi, R4 1 WiEMHRl 

[0 14 9] sfe, ^^■^ri^mssmommii.'y^^'y 

CO 1 5 0] -^tz. ;&|p)?r^-r^E|](a. ;^(^i]$^3lT'^ 

CO 1 5 1 ] -^tz. 01 5 t^-Tcfc^t. 

^■h■'^mntz'SLmz%z^A^■^^7F.■t^z.t.\ziiK^. 

[0 15 2] ^LT, ±^bfcJ:5;S*iS©Jg^T,T^L 
[0153] (#K 1) t5iEiS?S#^fi!t^g«, gJIH 

[0 15 4] {%^<t^%m<r>%m.0ii^m) ^<Dw^n\z 
[0 15 5] ±.%m^wm^(r)m%mmu^^-h~^^m^ 

CO 1 5 6] ^^c, S8§«®i|fl;6v6ll8n;t'(!ifi-(c«^ 

[0157] ;r ®#«^fy-->3 >gg 



^'^^ #M 2 0 0 1 - 2 9 3 0 

[0 15 8] c:®^*^. «ffl€-ttSffi®,MS|®||Jg;5.^ 

(cjitr-i^;&(^]<^#g(c JESTS d i^ospjsgfcfj;^ 

[0 15 9] 

i: pjtg (c ;^c-5 c t J; 0 , ^^\z^m(fi{sL 
[0 16 0] sfc. ^j.±.m^n\.tz^o\z. ifiis2SE«s 

a ^SB t Eft A ;^ i ©{is t ^ ^ p ^ ^ i^p^ 
m<Ditm. Rv^sm-^otm^nrzmm±i$:^im-^m 

[0 16 1] «±ii?gLfcJ:5fc, tt^^lsieife 

®2^^?g(cj;ntf> «^^Rufia^A;d^g®3;*:7c-a 
;&s:iifc=(:D, ^^jcsM®^3:M, :Rixa^^®ftia 

[ElE®ffim;^i;UiBj] 

[01] 0i«, ^^m<Dmi<D^mm\z^^^m± 
. [0 2] 121 2 mioi^mwi(D^-9um^\^ 

-H2T'^^$nsiS^j^p±©j^g{a^n-5,ji^^ 

^^fr^JpHml 4^»|iiT5C:t-er^a-^'tj-6tlTVi 

[ii3] ii3«. mwMmm. ^^A^^rnxn^^ 
<^^&«-r3frijij®fie^y-T<h. s»^^^-e«^$^s4 
[114] ii4ti< Ell ®-t:>>->i^yu- h4X'^g$ 
$nSM^JS c '^©J||:g$^ff ?ij c H e 1 5 

tijs s ^(Dm^^mm f c t o s i e j^j^Ji ^.^x 
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[0 5] 115«> JS^^ifeff^^JeHp 1 7*i3iji:7tfiB 

[0 8] 0 8tt, mmi-iiy-i^3>i^x5^ 

AJ ('RfBI^O 9 - 1 7 3 3 5 2-^i>$S) TODS^^rij:^ 

t*y-v3 >^Htr43iiT. asps o^zMLx^mvrz 
mm&im2 4tmmi 0*^0^2 eras^nfe^^, 

[010] 01 o«> ^mm<D^ KDmmmmcD^mm 
^•r:5:^1f ?6 1 1 3^*:7c3>t"a.-37^'^-;,:7^ :i7 

[0 1 1 ] 0 1 1 fi, *;^Bj©^ 1 (Dmmmmoi^^m 
tLx. mmi oamx^s i*^e.«^5 oizmvxu 

0T*-5. 

[0 1 2 ] 0 1 2 0 1 1 iz^-tmmmm^, =e-i$' 
[01 3] 01 3(D (a) , (b) «. 2^|S 

i?)©0T^-5. 

[014] 01 *S§HJ®^2©||MJg^{C43li 
T, Sftji-:3TVi-5^€SK4 0 $-aSf ■5n«l4 6 

H-rsctfcdco, m^m-Dx^^^^^mmA^i'Aizm 
[015] 01 5«. ■^mm^2<nmMm<n^i^m 
^^A^<E>mnrziiLm^z^^4 7*«^-rsc:t{cj:o.. 



1 -ife^^*:, 

2--fe>->>i^>^U- h, 

4- ±>>'yify'u-h. 

5- -fe:>-y-fiffBfE1tSB. 

6- --fe>-y-f|ijpa5. 

7- -fe>-y-7-t>7'U, 

9 kV-v3 >«$g|S1tgE, 

1 0 -iSSSx-^', 
1 1 -^t^^ltfg, 
1 S-^E-ff. 

1 4-jffi1I^^fT?iJpHni, 

1 5-1 6---J*^^^ff^Jf ctos, 

1 

2 0 ^tf^j^cCDXY^M, 

2 1 "-n 2 2 ®4''L>, 

2 2-Hii2 6®i£®c!:/j:^H. 

2 3-RSI2 6®#Jffi®^^^*iS||. 

2 4-aiiiftg (P3ii2 6<DmA) . 

2 5-Ri|2 6 K>#J®$'«-rpj, 
2 6-R«i, 

2 7-«gBOfi:g$-^-ri2#, 

2 8-Rm. 

4 o-m^T"-^. 

4 1 ■■■Pim4 6 ©fflffi^^-TR. 

4 2--R«l4.6©#JM<D^Sg^ifi^> 

4 3 --^^Izm^^^m^CDiMM.. 

4 4-m^4 0<DmBlZiB.\^^^^S.-DPim4 6<Dm!k. 

4 

4 6 -mi. 

4 7"-|E-^. 

4 8 ■■■mm 4 0 ©jsggp. 

4 9-n«i4 6«lS®<J:fj;-5R> 

5 0---agB, 

5 1 •••}!55tt^#Ag|5. t^ttMif ABB 

6 0-H4 9®t^•'i:^, 

6 l-:hyi.y&M?^c<nXYW-m. 

7 O -^xJUt^-^. 

e--t>'»if:ru-h4xm^^n^mM, 

c-ti^f-y'^y'jixmm^n^msm. 
s 1 3 ^om^mmo 
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(51) Int. CI. 7 
G 0 6 T 
HO 4N 

//.GO 1 B 



17/40 
1/387 
11/00 



F I 

G0 6T 17/40 
H0 4N 1/387 

GO 1 B 11/00 



A 
H 



F5^-A(#^) 2F065 AAOl AA37 BB15 BB29 FF04 
:t'J GG07 GG09 J 103 J J 26 QQOO 

QQ25 SS13 
2F069 AAOl AA93 DD25 GG06 GG07 

NNOO QQIO 
5B050 AA02 BAG9 CA07 DA02 EA19 

EA20 EA28 FA02 FA06 
5B057 AA07 BA02 BA19 CA12 CA16 

CB13 CB16 CCOl CD14 CEOS 

CH08 DB02 DC02 
5C076 AA12 AA16 BA06 
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